INTRODUCTION
Paleomagnetic studies were conducted on the sediments from Sites 447, 448, and 450. At Sites 449 and 451 two additional holes were drilled but were not sampled for paleomagnetic study. The sediments from Hole 449 showed considerable drilling disturbance. Furthermore, much of the sedimentary sequence acquired at Site 449 consisted of dark brown pelagic clays. Extensive paleomagnetic studies on this particular lithology have been reported by Opdyke and Foster (1970) and Johnson et al. (1975) . This sediment type has been shown to display unstable magnetism, related to chemical alteration. Within Hole 451, abundant faults, folds, slumps, and tectonic tilting of units was obvious; therefore, like 449, it appeared to be an unlikely candidate for successful paleomagnetic study.
HOLE 447A
In Hole 447A the sedimentary sequence consisted of a brief section of red brown pelagic clay underlain by sedimentary breccias. For the most part the pelagic clays were unconsolidated and displayed considerable drilling disturbance. Thus most of this sequence was not suitable for paleomagnetic study, and only seven samples were collected. Five of these samples came from rock types that would be expected to give unreliable paleomagnetic directions. These were Samples 447A-5-2, 76 and 447A-10-1, 105, from the red brown pelagic clays; Sample 447A-6-7, 39, from a conglomerate unit; and Samples 447A-12-7, 1 and 447A-12-7, 10 , from a breccia unit. The remaining samples were 447A-10-2, 49, an intensely mottled gray green clay that overlies a sedimentary breccia, and 447A-10-2, 121, a green black volcanic tuff that separates two basalt-derived sedimentary breccias. The latter two samples are middle Oligocene.
Paleomagnetic directions for alternating field demagnetization between 0 and 999 Oe are given in Table 1 . Stereonet projections of the changes in sample directions on demagnetization are shown in Figure 1 . Since DSDP core samples are oriented relative to inclination only, the samples cannot be compared to one another. The stereonet projections, however, show us that the samples, with the exception of 447A-10-1, 105 and 447A-10-2, 49, have very shallow inclinations consistent with magnetization within equatorial latitudes. Sample 447A-10-2, 121 is conspicuous because its inclination is high but shallows upon demagnetization. Samples 447A-5-2, 76, 447A-6-7, 39, 447A-10-1, 105, and 447 A-10-2, 49 display little change in inclination on demagnetization (4.6°-17.6°), but their declinations continue to change on demagnetization (14.9°-57.6°). Samples 447A-10-2, 121, 447A-12-7, 1, and 447A-12-7, 10 show larger changes in both the inclination (27.9°-81.1 °) and declination (17.0°-57.6°). Samples 447A-10-1, 105 and 447A-10-2, 49 display significantly steeper inclinations than the remainder of the sediments from the site. On demagnetization these samples consistently remain steeper than should be expected for this site. Plots of normalized intensity with demagnetization are shown in Figure 2 . Samples 447A-5-2, 76, 447A-10-2, 49, 447A-10-2, 121 and 447A-12-7, 10 display increases in intensity at low demagnetization fields. This behavior is interpreted as the removal of a secondary component of magnetization directed in opposition to the primary component of reversed polarity. Samples 447A-6-7, 39 and 447A-12-7-1 show gradual losses in intensity on demagnetization. Sample 447A-10-1, 105, on the contrary, shows a large initial drop in intensity at low fields, indicating that a low coercivity (presumably secondary) component of magnetization that makes a significant contribution to the natural remanent magnetization (NRM) has been removed. Sample directions after demagnetization to 150 Oe are plotted stratigraphically in Figure 3 and summarized in Table 2 .
The mean paleoinclination for these samples after demagnetization was 19.8° (SD = 19.8) . This translates into a paleolatitude of 10.2°. Many of the rock types, -7, 12-7, 12-7, 12-7, 12-7, 12-7, 12-7, 12-7, 10 12-7, 10 12-7, 10 12-7, 10 12-7, 10 12-7, 10 12-7, 10 Cleaning however, cannot be expected to produce reliable paleoinclinations. The conglomerate and breccia units, however, display the expected low paleolatitudes. The uppermost red pelagic clay sample displayed a shallow inclination, -11.6°. The lower one, however, showed a steep (42.4°) inclination. (Drilling disturbance precluded further sampling of this lithology.) The sample of green clay overlying a breccia unit also displayed a very steep (55.7°) inclination, perhaps suggesting tectonic rotation. In contrast, the tuff below it (same section), which was situated between two breccias, showed the expected low inclination (-1.7°). (The demagnetization studies suggest that this sample is not stably magnetized.) On the basis of the study of available sediment samples from Hole 447A, there seem to be too few reliable samples to deduce polarity or paleolatitude from this stratigraphic sequence.
HOLE 448
Paleomagnetic studies were made on 15 sedimentary samples from Hole 448. With the exception of three samples, these rocks were gray to green tuffs. The three exceptional 132, 91, 16 were a nannofossil ooze, claystone (turbidite), and nannofossil chalk, respectively.
The results of these paleomagnetic studies are summarized in Table 3 (unstable samples were removed  from the table) . Stereonet projections of the changes in magnetic direction with demagnetization are shown in Figure 4 . In general, the tuffs were stably magnetized. Samples 448-20-2, 143, 448-25-1, 55, 448-25-3, 91, 448-27-1, 102, and 448-29-1, 60 are very stably magnetized. They show a strong resistance to directional change on demagnetization, as is the case with 448-24-1, 61, a volcanic sandstone. Samples 448-20-1, 5, 448-24-2, 79, 448-26-1, 112, and 448-26-2, 48 show a moderate amount of directional change in declination (14-42°) and inclination (6-21°). Sample 448-4-6, 132, a nannofossil ooze, shows large directional changes.
Numerous samples from Hole 448 were demagnetized at demagnetization steps up to 300 Oe. The mean destructive fields were found to be roughly 150 Oe; thus the remainder of the samples were demagnetized at steps of 100 and 150 Oe alternating field. Samples 112, 143, 5 (Fig. 5 ) all show increases in intensity upon magnetization. This behavior suggests that a secondary component of opposite mag- netization is being removed from the primary reverse magnetization. All of the remaining samples from this hole displayed gradual losses of intensity on demagnetization characteristic of deep sea sediments (Keating and Helsley, 1978a, 1978b) . A stratigraphic plot of sample inclinations is shown in Figure 3 (values in Table 2 ). With the exception of Sample 448-26-2, 48, the samples from this site display equatorial paleolatitudes varying from 0 to ±9.5°. Demagnetization studies suggest that Samples 448-20-1, 5, 448-20-2, 143, and 448-27-1, 102 are reversely magnetized. The last four samples from this hole display consistent negative inclinations. Samples from Cores 20 through 27 have positive inclinations (with the exception of two single points of opposed polarity that may reflect unidentified sample inversions). Since we have no way of determining in which hemisphere the site was situated at the time of sediment deposition, it is impossible to assign the polarity to the sequence.
The mean paleolatitude was calculated from these sediments in two ways. In the first case both signs (polarities) were used, resulting in a mean which was equatorial (paleolatitude = -0.75; SD = 11.1). In the second case the sample paleolatitude values were all assigned a single polarity (i.e., the site was not exactly on the equator but near it, with both polarities present). In this case the mean paleolatitude was 4.7° (SD = 5.3). If we calculate the mean using both polarities, a mean paleolatitude of 1.5° results (SD = 11.1).
Accumulation rates discussed in the Site 448 report (this volume) indicate that these samples (with the exception of 448-4-6, 132, the first sample) were deposited at roughly 32 m/m.y. Using this rate, we estimate the individual samples collected to have been deposited within 300 to 800 years (depending on whether they were cubic or cylindrical samples and assuming continuous deposition). Because the sedimentation rate was so high, secular variation of the earth's magnetic field may not have been averaged out. If this is the case, then the variation in the paleolatitudes (-9.49-8.7) may be a good measure of secular variation in the earth's magnetic field at the time of deposition of these sediments.
HOLE 450
Site 450 is situated in the western Parece Vela Basin. The sediments sampled at this site were vitric tuffs. Generally the tuffs were fine-grained, though some reached sand size. However, grain size does not seem to be reflected in the magnetic measurements. The basal sediments (Core 35, Section 3) appear to have undergone hydrothermal alterations, according to shipboard analyses. Thermomagnetic measurements (by Keating) and oxygen studies (by Natland) are underway on the basalt sediments and are the subjects of later papers.
Stereonet projections of the changes in magnetic directions on demagnetization are shown in Figure 6 . The magnetic directions are summarized in Table 4 . Large changes in directions of magnetization, viewed as unstable magnetization, were seen in Samples 450-21-2, 52, 86, 18, 61, 65, 26. Three additional samples, 101, 92, 133 , displayed more moderate changes-i.e., changes of declination of 11° to 21° and/or changes in inclination of 5° to 10°. The remaining samples seemed to be very stably magnetized and showed little change in direction after alternating field demagnetization.
Summaries of the changes in intensity on demagnetization are shown in and 450-35-1, 54 all show increases in intensity on demagnetization. This increase is interpreted as the removal of a secondary component of magnetization of opposite direction from the primary component, which is reversely magnetized. The remaining samples show gradual decreases in intensity during progressive demagnetization, as is typical of marine sediments. Detailed Stepwise demagnetization studies were conducted on a group of pilot samples and the mean destructive field was found to be approximately 150 Oe. The rest of the samples were demagnetized at two steps, 100 and 150 Oe. In order to estimate the maximum paleolatitude possible for the site, the absolute values of the inclina- tions were used and a mean latitude of 4.7° found (paleoinclination = 9.4; SD = 5.3). After the six samples with unstable magnetization were removed, the mean paleolatitudes (based on sample directions after demagnetization at 150 Oe) were 7.8° (SD = 10.8).
Paleoinclinations at this site are plotted stratigraphically in Figure 3 . Above Core 27, the inclination oscillates between positive and negative. In Cores 27 through 35, however, there appears to be a consistent polarity sequence (omitting 1-point reversals from consideration). The intervals between 250 and 295, 321 and 331, and 333 and 334 meters depth are characterized by positive inclinations. The intervals between 297 and 316 and 331 and 332 meters depth are characterized by negative inclinations. Polarities have not been assigned to this sequence for two reasons: (1) Because the hemi- sphere in which these sediments were deposited is unknown, polarity is indeterminate, and (2) because secular variation of the earth's field has not been averaged out in these samples, these changes in inclination could reflect cycles of secular change instead of true magnetic reversals. The sedimentation rates for this hole were estimated at 25 to 40 m/m.y. for Cores 17 to 21 and in excess of 39 m/m.y. for Cores 22 to 35. The individual samples have an average depositional interval of roughly 400 to 1000 years (for cubic versus cylindrical samples) for Cores 17 to 21 and 25 to 64 years for Cores 22 to 35. Because the sedimentation rate is so high, it seems more likely that the inclinations measured in this hole reflect the secular variations of the earth's magnetic field rather than the dipolar field configuration.
SUMMARY
Paleomagnetic studies of sediments from Leg 59 sites suggest that the sediments were deposited in a nearequatorial latitude. At two of the sites, sedimentation rates were exceptionally high; in these particular samples the secular variation of the earth's magnetic field may not have been averaged out. Definitive polarity designations are not possible in these samples, although a few intervals suggest consistent polarity. Proximity to the equator and high sedimentation rates contribute to the problem.
Using the sedimentation rates cited in this volume (and assuming constant sedimentation), we estimate that we sampled an interval of 3.3 m.y. in Hole 448. Samples were taken at roughly 140,000-year intervals (using the crude mode of the sampling intervals), and each sample represented from 300 to 800 years. In Hole 450, approximately 180,000 years were represented in the sediments of Cores 17 to 21; this interval was sampled approximately every 28,000 years, and each sample represented roughly 400 to 1000 years. In the lower portion of this hole, Cores 22 to 35, we estimated that we sampled a stratigraphic sequence deposited in approximately 359,000 years. The sequence was sampled roughly at 18,000-year intervals (on the basis of the mean sampling interval), and each sample represented 25 to 64 years of sedimentation.
If we use the standard deviation to compare the scatter of inclinations within these sedimentary sequences, we find that the scatter is quite similar. For the Hole 448 sequence, the standard deviation was 11.9°. The standard deviation for the upper section of Hole 450 was 12.5° and for the lower section, 11.4°. The spread of paleoinclinations is surprisingly consistent for these cores. The scatter may be viewed as a reflection of secular variation at the time of deposition. Alternatively, it may reflect an inherent capacity of the sediments to record magnetic directions. In the numerous previous studies of DSDP sediments, we found that the standard deviation typically is between 5° and 18°. (These studies involved numerous sediment types, but all were typified by normal low oceanic sediment rates), thus, the amount of scatter in the high sedimentation rate cores is comparable to that of typical ocean basin cores. On the basis of the paleomagnetic directions from the sediments collected at DSDP Sites 448 and 450, it would appear that both sites were close to the equator when the sediments were being deposited. The mean paleolatitudes calculated from the sediments from Site 448 were -1 to 5°. At Site 450, two paleolatitudes were determined, because it was unclear whether the site was situated at the equator or displaced slightly to the north or south. The means indicate that the sediments were deposited between 0° and 5° latitude. There is no shallowing trend in paleoinclinations apparent in the stratigraphic plots of the data. Thus we cannot determine whether these sites were north or south of the equator. The absence of a trend in the paleolatitude is not unexpected, however, since the sedimentation rates are so high and it is unlikely that secular variation is being averaged out.
The variation in latitude due to secular variation probably outweighs the variation due to plate motion. Sites 448 and 450 are presently situated at about 18°N latitude. We can infer from the differences in the present and paleolatitudes that both sites have undergone significant northward motion. In the case of Site 448, the differences in latitudes suggest at least 8° of northward motion has occurred during the last 31 m.y. If the site moved from the Southern Hemisphere, up to 30° of northward motion could be inferred. The difference in latitude for Site 450 is consistent with roughly 13° to 23° of northward motion in the last 17 m.y. 
